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Spatial Econometric Model for Economics
Development in Archipelago of Riau,
as a Defense System Development
In Republic of Indonesia
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Abstract/7Province of Archipelago of Riau isaregion in
Indonesia which is adjacent to Singapore and Malaysia.
This province has a great potential conditions diversity and
natural resources. Planning on public prosperity
improvement is necessary in order to increase loyalty and
nationalism to Republic of Indonesia. The aim of this
research is to build a spatial econometric model of eco-
nomic growth in Province of Archipelago of Riau. One of
the results shows that in recent 4 years Batam always gives
the largest contribution to GRDP in Province of Archi-
pelago of Riau. This can be understood that the
contribution is more than 72.0% not only based on GRDP
at current prices, but also based on GRDP at constant
prices. Economic growth rate in regions in Province of
Archipelago of Riau is higher than national economic
growth rate. The modd fits well because the coefficient of
determination R? is more than 85%. There are only 3 worse
models, i.e. based on building construction in Batam (with
R%= 59.6%), in Tanjungpinang (with R?=74.0%), and based
on transportation and communication in Tanjungpinang
(with R?=37.1%).
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|. INTRODUCTION

tourism. Location proximity to international marksitch

as Singapore brings advantages for industry andgcser
development in Batam. This region is planned toabe
free trading area, where certain taxes are notntake
There have been predicted that in Archipelago of
Anambas (around Batam) there are 5.5 billiod m
granites and 18 million fnquartz, andesitic, basal, and
half-diamond. This region is also potential for riem.
Some tourism objects which can be developed are
marine tourism objects, such as sailing, beachefing,

and diving in Bintan island. Based on UU no. 22200
about Local Government, local government has the
rights to manage seashore natural resources imgjute
development of marine and seashore tourism objects.
This effort is necessary done continuously without
disobeying public needs and harming sea ecosystein a
the surroundings. Also, surely it should bring neark
field for local people.

Natuna has a great potency for mining, fishery, and
agriculture. Alternative for oils is found in thiggion
and at the present time, some foreign companiethelo
exploration. Fishery in this region includes inland
fisheries, fishing pond, and marine fisheries. Besea

Archipelago of Riau, as one of archipelagos in IndoNatuna is an archipelago which is surrounded byuce
nesia, shows a great diversity of condition and\atuna has a great potential for marine fisher frtost

natural resources. Area which is not governmentUitable plant planted in this region is coconees:.

administration area in Archipelago of Riau is doatéd

Two regions, i.e. Batam and Natuna, which are

by many small islands and some big islands, whisb a geographically located far apart, could reduce the

have a high accessibility to international markathsas
Singapore and Malaysia. Besides that, this archgmel

economic linkage between both regions. Batam aad th
surroundings tend to be related to Riau and Singgpo

has a great potential of natural resources in ofl a while Natuna is close to Kalimantan and Sarawak.

fishery. On the other side, geographically thee2abig
groups of island, i.e. Batam and the surrounditands,

Coercive linkage among regions in Archipelago cditRi
could reduce effectiveness and efficiency of loegjion

which are close to Riau, and Archipelago of Natunadevelopment [11]. _ ,
which are close to Kalimantan. The local economy is 1he development of Archipelago of Riau as a

dominated by agriculture. Agriculture in Archipetagf

development of defense system can be done by fgrmin

Riau contributes 88%, while in Batam it does 319%!he defense posture. The posture of national defens
Industries develop more around Batam, because indu&'® form of national defense showing the powerlitgpi

tries in the other regions only contribute 1-2%.

and defense power in a country.

Based on National Space and Territory Planning The posture of national defense is built and pregpar
(Rencana Tata Ruang dan Wilayah Nasional), there are earlier by the government. The development of the

2 reliable regions, i.e. Batam and Natuna. Batachtha

posture of military defense is in the control ofridter

surroundings have potency in industries, miningd anOf National Defense. The development of the postidire
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non military defense becomes the responsible of the
government through the coordination among minis-
ters/the institution head of non department govearal
Minister of National Defense.

The posture of non military defense is the reftattf
the national resources development result. The eziésn
of non military defense are in the rights and tes-r
ponsible of every government institution besides
Department of National Defense, which is done thgtou
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the improvement of every sector with the coordovatf  Province of Archipelago of Riau based on the naiion
Minister of National Defense. defense.

The development for military and non military defen  Based on the econometric model, it can be figungtd o
is the optimization of the national development bythat investment in any sector should be improvedrin
considering all influencing factors. Prosperity eggrh  der to increase economic growth. The economic drowt
for improving public lifestyle and security apprbac in a region is an indication of the welfare of desits in
support the stability in politics, economics, stgisand the area. Welfare approach is one attempt to ceeate
security defense. The combination of military ar@hn gional defense and security.
military defense is defined as the improvement ilic
life rate and the security from military and nonlitary Il. THEORIES
threatg so that the sustainable development ocEtmrs_.  Econometric Model
arranging the development model based on nationa o ) )
defense, the military and non military issues i th Econometrics is a social knowledge integrated from
Province of Archipelago of Riau is necessarily unde €conomics, mathematics, and statistics. The purpbse
stood, especially by the local government whichRées econometrics is testing the significance of ecomsmi

gional Government of Archipelago of Riau. theories such as the relation among economic Jlasab
Bappenas (2007) brought some conclusions by usi annta‘uvely by using empirical data. Economestrico-
econometric model, such as: el in the form of simultaneous equation system lean

1. Government fiscal policy about raising the capitaluSed for economic growth analysis.
expenditure will affect on the improvement of macro Research on applied econometrics is related to- para
economics, both in nation and region. Themeter measurement of relation between economic vari
improvement is shown by the raise of the nationafP!es or prediction based on economic variablesné&c
Gross Domestic Product (GDP) of 2.32%. The raisénetric model which illustrates the relation amoogreo-
of GDRP will affect on the increase of the Mic variables is often simple, such as single eqoat
employees, which then it will decrease the numiper Put, it often consists of some equations which are
the unemployment in the urban areas and the citie§imultaneous (simultaneous equation system). Tarze
Besides that, the poverty rate will also decrease. 4 Steps in econometric research, such as (i) mepsi-

2. The improvement of expenditures of product andication, (i) model estimation, (i) model evafian,
services will give a good effect on the raise af th and (iv) prediction evaluation. In the specificatistep,
national and regional products. The increasing expe the model is built specifically to follow the cosgond-
ditures of product and services will also bring new"d phenomenon. Because the phenomenon is complex,
work fields for each sector. Industry sector gitless the model should be spatial simultaneous equation
most work fields. system due to the relation among local, nationafl a

3. The improvement of employee expenditures Wi”internati(_)nal areas. In the model estimation, thitable
cause the raise of products which is shown by GDEethod is spatial 3-SLS method.

and Gross Regional Domestic Product (GRDP). The After the model is built by using the suitable peition
policy of the improvement will also give a positive Method, the model is evaluated. The model evalnasio

impact on the addition of the work fields, the the third step. The best model should fit econoanie
diminishing poverty rate, and the local revenue irf€fia (size and signs), statistics criteria (goadnef fit),
each province with different units. and econometric criteria. In the last step, the ehasl

4. The target of the GRDP growth 5% in the periodused for prediction and evaluation of the present
2000-2005 can be reached by increasing the Capitg@gulat!on. Evglua‘uoln of the present regulatlon_ gse a
expenditures by 5.67%, the expenditures of produdicenario or simulation. The important step in eeono
and services by 5%, and the employee expenditurdgetrics is making the model specification or making
by 5%. But, the scenario of this fiscal policy lyéna model formulation speC|f|caII_y about the economic.
different impact on the raise of GRDP in each ragio Pheénomenon. There are 3 things should be noticed in

5. The target of GRDP growth 5% in 2006_2010_mak|ng the m(_)_del_ formulat_lon, such as (i) the Jalga
hopefully can be reached by using the combinatfon d" the model, (ii) size and signs of the model paters,
the fiscal policy, i.e. by increasing 5% of the italp and (|||) _the mathemat_lcal equation of the_z _model.
expenditures, 3.5% of the expenditures of product Specific understanding about the clond|t|on _andrp:;te
and services, and 2% of the employee expenditures.iS necessary to make a model which can illustrage t

Based on the policy analysis and simulation whieh a €conomic growth, then the model can be used well to

arranged based on the historical data and theqtienlj IMProve the economics in Province of Archipelago of

it can be generally concluded that government experiRiau. Economic growth in a region can be measused b

diture effectiveness in increasing regional ecomomithe growth of GRDP. GRDP consists of 9 sectors, i.e

growth, reducing the number of unemployment, and rel- Agriculture,

ducing the poverty rate is determined by the simbthe 2. Mining,

kind of the government expenditure, the regionairjty Industry,

sector, and the regional priority. Therefore, tipgiroum Electricity, gas, and water,

and the suitable government expenditure shouldele d Building construction,

ded carefully and fully-understood in order to gegood Trades, o

impact on GRDP of all regions in the country. Transportation and communication,

From the background of the research, the aim is t8- Monetary institution, and
build a spatial econometric model of economic groint Public services.

oB N s wN
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On the other side, there always be a certain sector This defines W} = 1 for region which common sides
which is prioritized based on the regional potenicy. to the concerned region, and; W0 for the others.
Archipelago of Riau, there are 2 reliable areas, i. 3. Bishop Contiguity
Batam and Natuna. In Batam, there are 4 potencies This defines W = 1 for region which has common

which need to develop, i.e. (1) industry, (2) m@ii3) vertex with the concerned region, ang WO for the
tourism, and (4) services. Therefore, these 4 seete others.

simulated by the economic growth model for thisaag 4. Double Linear Contiguity

In Natuna, there are 3 reliable sectors, i.e. (hjimg, (2) This defines W = 1 for 2 entities which is located on
fishery, and (3) agriculture. the left and right side of the concerned regiord an
B. Spatial Econometrics W;; = 0 for the others.

. L ) ) 5. Double Rook Contiguity
Spatial econometrics is a weighted regression model This defines W = 1 for 2 entities on the left, right

which yveight is a Ioc_ation factor. Closeness and north, and south side of the concerned region Vinid
correlation among locations cause the appearance of _ g for the others.

spatial autocorrelation. Spatial econometrics igngmo- g Queen Contiguity
vement of simple regression model which accommadate This defines W = 1 for entity which has common

spatial autocorrelation existence. Generally, spatio- side and common vertex with the concerned region,
del based on [1] is as follows: and W, = O for the others.

y=pWly +XB +u

U = A\WU+e (1) D. Cobb-Douglas Model

g,u =\ ~ N(0,6%In) Cobb-Douglas model is a model which is often found

wherey is a px1 dimensional vectop,is coefficients of in econometric analysis. Cobb-Douglas model is not
lag spatial dependent variablejs a vector of error, and linear, which means that the function is not aighta

W is weight matrix with nxn dimensiof,is kx1 dimen- line. But, by using transformation In, the modet¢bmes
sional vector, X is nxk dimensional matrix, andis linear. Cobb-Douglas model is as follows:

coefficients for spatial autoregressive structurer f 1. If there is only one independent variable, then
disturbance u. Y = [30x‘3leE

_One of th? spatial .eﬁeCtS which occur for CIOSSSEC, |t there are 2 independent variables, then
tional data is the existence of spatial autocotigia (2 BBt

Spatial autocorrelation which is also known as igpat Y =B XXz €

dependence can be divided into 2 kinds, such asabkpa The model can be made linear by using transformatio
lag and spatial error. Spatial dependence occurause In, so the model becomes:

of the interdependence among regions in the cros#a(Y) = In(Bo) + A1In(Xy) + £An(X;) +¢

sectional data. In this research, the model isiapaig  1f In(Y) =Y ;In(Bo) = o , IN(X2) =Xy, and In(%) = Xy
model in order to know the amount of GRDP per regio hence, the model becom¥s= gy + X, + X, +¢

or per city. Some explanation about spatial lag and The coefficient of regression model is the elastjci

spatial error are: which means how many percent the dependent variable
1. Spatial Lag Model changes due to 1% change of the independent variabl
From Eqg. (1), a model can be made by using certaiblathematically, elasticity in economics is formeldtas
restriction. If» = 0, then: the following:
y =pW1;then, y +X3 +u E = MP,
u=eg AP,

This model is a mixed regressive-spatialyhereAP, is the average product for inpxt which can
autoregressive model which has spatial dependegk calculated by using:

variable lag 1. Y
2. Spatial Error Model AR, =
- 1
g pz—)(zbt:lin, therefore, the product elasticity f&; can be counted by
U = \Wue, maka u(TW) = UESIn%the following:
(1 —AW)y = (19w) XB + (1AW) u x =B
y =AWy + XB —AWXB +¢€
This model is a linear regression model which is [ll. METHOD
known as spatial autoregressive disturbance model. The The data for this research is a secondaryvaaith
C. Spatial Weighting Matrix is taken from Statistics Indonesia in Province of

Archipelago of Riau. The data is from 2003 to 2(8~

Spatial Weighting Matrix (W) can be obtained fromg]. The model is as follows,

neighborhood distance information. In the otherdsoit B
is from distance between one region and anothegrerh Y =RXE
are some methods to define contiguity among th#here
regions. Based on [10], the method is as follows: y;= the amount of GRDP for sectioin regionj
1. Linear Contiguity x;= the amount of credit for sectoin region;
This defines W} = 1 for region on the left or right There are 9 sectors which construct GRDP, i.e.:
edge of the concerned region;; WO for the others. 1. Agriculture,
2. Rook Contiguity 2. Mining,
3. Industry,
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4. Electricity, gas, and water, 0.119, which means if the credit of agriculturerease
5. Buildings, 10%, the economic growth of agriculture sector will
6. Trades, raise 1.19%. If the credit of building sector ireses
7. Transportation and communication, 10%, the economic growth of building will raise 3%.
8. Monetary institution, and If the credit of trade, hotel and restaurant sectises
9. Public services. 10%, the economic growth of this sector will raise

In Province of Arch. of Riau, there are 6 regioms, 5.32%. If the credit of transportation sector raid®%,
(1) Karimun, (2) Bintan, (3) Natuna, (4) Lingga) Ba- this economic growth based on this sector will éase
tam, and (6) Tanjungpinang. Least square methaded 1.14%. If the credit of services sector is raisé&bolthe
for the parameter estimation. economic growth of this sector will increase 1.63%.

In this research, the number of observations armdlsm
IV. RESULTS This is because the Province of Riau Archipelaga is
_ province that is relatively new, so that the avddadata
A. The Development of National Defense are still minimal.

The development of Archipelago of Riau through the In this study, time series data are need. Generally
defense system can be done by integrating theamilit possible occurrence of autocorrelation. But frone th
power, ability, and defense, also the non militaoyver, results of data processing with Durbin—-Watson test
ability, and defense. The posture of national deden concluded that there is no autocorrelation.
which is built and prepared earlier by the governtne
both military and non military defense, is the eefion V. CONCLUDING REMARKS
of national resources development. The elementoof Development based on national defense is the

military defense are in the rights and the respesf  ,nimization of the development by considering all
every regional institution besides Department ofidvel influencing factors. Prosperity and security apphess
Defense. Therefore, the posture development of noggtain the stability of all sectors. The combiratof
military defense becomes the responsible of _eVer¥rosperity and security approaches is defined as th
department or every non-department governmentunrsti development based on defense system, safe from all

tion, which implementation is through the developme , e515 hoth from military and non military threaso
of every sector with the coordination of Ministef 0 4t sustainable development occurs.

National Defense. ) _ ) . Based on the model estimation step, the modelshwhic
Prosperity approach for improving public daily life 5.a byt fit well for the data. It can be becausethe

level and security approach for supporting theibtplof - efficient of determination Rhat is more than 85%.
every sector is the form of development based @n thrpare are only 3 bad models (models with lofy, Ruch
defense system. The combination of prosperity ang[S model for building sector in Batam %R59.6%),
security approaches is defines as the developnwnt fmodel for building sector in Tanjungpinang %R
improving public daily life level and the safetyolm 74 qot) and model for sector of transportation and
every threats, both_ military and non military theea .ommunication inTanjungpinang {R 37.1%).
Therefore, the sustainable development occurs. Based on the elasticity, Batam’s potential facttich
Economic growth in a region can be known by thegh, 14 he developed in case of economic improveiisent
growth of the GRDP. Cobb-Douglas model is useQg oy of transportation and communication (E -00)3
because the coefficient can be used to interpret thl'hen, in the second ranking, it is sector of induéE =
elasticity. Wlth_the limited dafta, the economic \gtio 0.247). In Tanjungpinang, the potential sectoeistar of
models are built and shown in Table 1. Based on thﬁ"ade, hotel, and restaurant (E = 0.532). In taiarch,

estimation, the model fits well because the COBMCOf  hq yata used is not adequate to build spatialaetric
determination Ris more than 85%. There are only 3 badyodel: therefore. the addition of other necessary
models, such as model for building sector in Ba&ftF | Jriaples is sugge,sted.

59.6%), building sector in Tanjungpinang®@R74.0%),
and transportation sector in Tanjungpinang<R7.1%).
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TABLE 1.
EcoNoMIC GROWTH MODEL
Region
GRDP
Sector
Batam
Agriculture PDRBP=10.4 KREDITP=0.176
Industries PDRBI= 13.3 KREDITI= 0.247
Buildings PDRBB=10.9 KREDITB= 0.145
Trades, hotels, restaurantsPDRBD=11.4 KREDITD= 0.221
Transportation and PDRBB=9.86 KREDITA=0.301
communication
Services PDRBJ=10.5 KREDITJ= 0.163
Tanjungpinang
Agriculture PDRBP=9.40 KREDITP=10.119
Building PDRBB=10.5 KREDITB= 0.165
Trades, hotels, restaurantsPDRBD=5.80 KREDITD= 0.532
Transportation and PDRBA=11.4 KREDITB=0.114
communication
Services PDRBJ=10.5 KREDITJ=0.163
TABLE 2.
ELASTICITY AND R?

Region - Sector R
Batam

1. Agriculture 0.176 87.6

2. Mining - -

3. Industries 0.247 88.9

4. Electricity, gas, and water - -

5. Building 0.145 59.6

6. Trades, hotels, and restaurants 0.221 97.6

7. Transportation 0.301 96.0

8. Monetary Insitution - -

9. Services 0.139 98.6
Tanjungpinang

1. Agriculture 0.119 92.7

2. Mining - -

3. Industries - -

4. Electricity, gas, and water - -

5. Building 0.165 74.0

6. Trades, hotels, and restaurants 0.532 99.4

7. Transportation 0.114 371

8. Monetary Insitution - -

9. Services 0.163 99.9
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